The parasitic mite Varroa destructor Anderson & Trueman, was first reported in Canada in 1989 (McElheran, 1990 Colony winter mortality varied considerably in different regions of the country over the study, and was highly variable within regions, with some areas within provinces experiencing losses substantially higher than the provincial average. Winter losses were slightly higher than "normal" (5 to 15%) (reviewed by Furgala and McCutcheon, 1992) during the winter of 2002-3, but returned to near "normal" (Fig. 1) , unusual fall and winter weather that affected mite and bee population growth patterns, timing of treatments, forage for bee populations or fall feeding of colonies in preparation for winter and / or in the spring build-up period, and in some cases presence of Nosema spp. may have been a contributing factor.
These factors may have acted alone or in combination with each other depending upon the individual region and / or apiary sampled.
Despite relatively large fluctuations in winter survival rates, the overall number of colonies wintered in Canada (and within each region; field surveys of five commercial beekeepers from BC and AB, involving 368 colonies, showed the incidence of Nosema spp. to be highly variable within these operations (0.5%, 3.5%, 6.0%, 43.5%, 100%). Based on an analysis of a subset of these samples, 12 contained only N. ceranae, one contained only N. apis, while 18 contained both species.
Collectively, these data suggest that N. ceranae is widely distributed across Canada, though the parasite may still be at a relatively low incidence in some regions. Nosema spp. incidence within individual beekeeping operations is probably highly dependent upon current management practices and the use of fumagillin, which is registered for use in Canada.
The health of over 400 colonies was more intensively studied Increased rates of winter colony losses in Canada are probably the result of regional differences in weather patterns that affected forage availability for bees, fall feeding management, mite and bee population growth, V. destructor treatment timing, the presence of Nosema spp., viruses and other diseases and the spring build-up of colonies. These stressors interacting in combination with each other affected colony survival, but direct and indirect effects associated with acaricide resistance and the failure to control V. destructor mites are believed to be the most important factors related to colony loss in Canada.
